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Summary
The increasing number of systems that can collect personal data leads individuals to store
these memories uncontrollably and unsustainably over time. For example, the archiving of
digital images is a problem not only because of the amount of pictures but also because of
the extended life of digital memory such as hard drives or USB memory. The need to return
to tangible and sustainable data to store and view these precious moments becomes an
issue. The Arnano technology is an answer to these difficulties. Thanks to nano engraving
information on sapphire disk, data can be backed up and secured for thousands of years.
However, the recurring problem when developing innovative technologies is not to integrate
this technology the daily users, but rather to first understand the uses and co-develop
innovative solutions with the users. The purpose of this study is to present the process
leading from a technology to a user prototype. Following creativity sessions and focus
groups, the symbolic meaning and the physical realization of this technology was dissociated
to produce different concepts. Finally a ring was chosen as the best compromise even
though it fails to resolve all the questions raised by the technology.
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Introduction
If you had the material and the process that would keep your information for hundreds of
thousands of years, what would you want to save? The photo of your wedding or your child?
The history of your grandfather during the war? Your ascent of Mount Everest? Some
documents or stories are passed down from generation to generation. Through various
methods, man never stopped trying to avoid oblivion (Wagenaar, 1986). However, two main
issues have emerged from his movement, the first is the amount of data available today and
the second relates to the short lifetime of the storage of this data. The first issue relates to
the production of data and memory.
Memory is a complex cognitive mechanism and is also essential to human beings (Baddeley,
1997). This mechanism enables to respond to appropriate stimuli through learning
(procedural memory), through the immediate information storage (working memory) and
knowledge (semantic memory), but also through the evocation of memories (episodic
memory). This is precisely the storage of these memories in episodic memory that
determines the personality and that life has a meaning over time (e.g. the study of HM
patient suffering from anterograde amnesia; see also Corkin, 2002). Given the importance of
these stored moments, forgetfulness is a curse. Although this mechanism is a valve to avoid
storing too many information, it affects all the memories and even more valuable (Goodwin,
1987). To avoid forgetting, the man has developed systems that allow him to retain its
information.
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The earliest records of this attempt are the cave paintings but with the invention of writing,
printing, photography, video and even "memory prostheses" (Berry et al., 2007; Lamming et
al., 1994) the amount of protected information has not ceased to increase without ensuring
conservation of the data. The drift of these methods is the development of automatic
registration of private data (Newman, Eldridge, & Lamming, 1991). For example Facebook
profiles have become a common way to save and share experiences but the unique reason
for its existence is the resale of user data (Marshall, 2007). Another example of invasive
recording is the development of autonomous ubiquitous memories (Kawamura, Fukuhara,
Takeda, Kono, & Kidode, 2007). Because all of this information is not always important,
passing it down implies sorting it. Thus a way of selecting information is necessary to avoid
being overwhelmed by it.
The second issue concerns the storage of this data. Nowadays, with computer processing,
memory and its media are blending in the mass of available information related to each
individual but papers can burn, paintings can deteriorate and hard drives can crash. Even if
institutions are developing devices for archiving information, individuals and families do not
really have a satisfactory solution to perpetuate their memories. Indeed, one of the main
problems in storage of private information is the conservation in time of its media (Surnic &
Rauber, 2009). Paper and photographs can be preserved for hundreds of years depending
on storage conditions, which is not sufficient to ensure the dissemination of information on
more than two or three generations (Rodden & Wood, 2003). The digital information storage
(e.g., a memory box (Stevens, Abowd, Truong, & Vollmer, 2003) could prove to be the best
alternative because of its low cost and long lifetime of the materials implemented.
Nevertheless, with the gradual disappearance of devices to read data, the digital option does
not seem to be an optimal solution.
How to make lasting personal information in time, how to ensure its transmission and
readability of hundreds of generations? Some solutions were found by the users themselves.
The first example is the Pioneer 10 probe, which contains an engraved message to the
attention of extraterrestrial life (Sagan et al., 1978). Messages and information are engraved
on a metallic plate in order to deliver them in an unknown period. A second example is the
use of “time capsules” in which personal items would be transmitted to future generations
(Petrelli, Van den Hoven, & Whittaker, 2009). Indeed a current technical solution meets these
issues. Here, the information is provided by the microscopic disc burning synthetic sapphire
(Martinez, 2009; Martinez & Rey, 2010; Rey, Clerc, Soubie, & Vandroux, 2009). It is highly
durable and offers a possibility of storage for long periods. By applying the process of
microscopic engraving, a large amount of written and photographic information can be
collected and accessible only to its owner (Figure 1).

Figure 1: (Such) information can be stored on a Sapphire disk of 200 mm in diameter
equivalent to the contents of 10,000 A4 sheets.
The technology to produce micro-sets is based on-sapphire etching a thin film (about 50 nm )
of metal reagent. After surface preparation, a metal film is deposited on the work piece.
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Then, an exposure of the piece eliminates the exposed areas. The resolution is 2 microns.
This technology can be applied to parts of shapes and with “cutouts” or holes. This
technology can be used to store non-numeric data. However, it has three main constraints.
The first is physical because the nano engraving requires an efficient optical system to be
read. The second is its high cost and the third constraint is the content engraved. Indeed how
to choose the information that will be burned? There is two ways, the medium can be open
and the information is selected from the most important by the user as a Facebook page or
the support can be closed and the information filed are constrained by a record setting.
Although the nano engraved technology on sapphire can respond to the problem of storage
of personal information, it does not present itself as a solution that can be integrated by the
everyday user. Given the potential of this technology, the objective of this study is to imagine
new uses and new supports. Thus it is first essential to understand if the content of
memories can be transcribed thanks to the technology Arnano (i.e. why use this
technology?). Second, because this technology can be integrated as if to users’ habits, uses
should be think and lead to a meaningful concept (i.e. what information should be store and
how use it?). To investigate these questions our methodology use both creativity and focus
groups sessions.

The Concept Generation Method
In this study the applied method consists in the association of two design powerful tools. We
experienced both focus groups and creativity sessions to understand users’ needs and to
produce the final concept.

The Focus Group « User Experience »
In this approach, an initial design phase led us to identify challenges for a designer to
overcome his own suggestions, knowledge and influences. For this reason, a focus group
was organized with people interested in the problem of transmission and memory. The
objective was to define which objects are transmitted and what they symbolize.
The five average participants were selection choose according three criteria. The first is
obviously their motivation and willingness to transmit their memories. This motivation can be
measured not only by the significance of their genealogical research but also with their needs
to do not be forgotten. The two last criteria were their age and their economic status because
they were the target of this technology.
Firstly the groups worked on users’ representations of using a sapphire engraved technology
for memories transmission. Their identified advantages and disadvantages of the technology.
Regarding elements of rejection, it was mentioned that to convey one’s life for several
hundred thousand years could be considered a form of arrogance. This can also be seen as
a burden for future generations, who will have the duty to preserve the traces of the past.
Regarding elements of adhesion, participants were sensitive to poetry and questions
underlying this project. Thus, the fact that the content is composed of words and images, so
directly accessible without a computer, is considered attractive. One participant, however,
mentioned that the language has also evolved in ten thousand years, and that the crack may
be as hard this time as a computer code will be to read.
Secondly, we asked the group to imagine how they could use the Arnano technology
regarding their interest for the memories for saving and transmitting memories. With post-its,
participants pool their conceptions of memory and memories and they identify jobs, events,
systems in which this technology could be used. Finally the groups identified four concepts
which reflect their requirements and needs. Each concept is shortly described below; the title
chosen is shown in italics.
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-

Biographer. A professional can self-select personal information for inclusion on the
sapphire wafer.

-

Wedding. Following the ceremony, the photos of the event are engraved on the
sapphire wafer.

-

Card. With a projector cube, the user can send a map of the places that reflects his
life (travel, housing, family,...).

-

Tombstone. In the city, the biographical elements of each person are available for all.

With these concepts, not only possible solutions have been identified, but they also
determined two main key points of this project. These key points are intrinsic to the
technology used. On one hand the users’ question is related to the engraved content. How
the user could select the type of information to be transmitted / displayed? On the second
hand the question is related to the shape of the object, which should be usable, and
attractive to enable the transmission and the visualization of the information. Contrary to the
classic design process in which we select the best concept to design it, we decide to perform
a creativity session to answer to these key points.

The creativity session
After the identification of the “Why?” using the Arnano technology, a creativity session was
perform to answer to the “What?” and the “How?”. Initially, creativity session was developed
to trigger insight in order to solve problems with innovative solutions hence it is the fitter tool
to our study.
Ten user experience experts (designers, anthropologists, psychologists and market
researchers) from Ixiade participate to this session. This session had the objectives to
identify the type of content on the sapphire wafer (the What) and to imagine devices to use it
(the How). To do this, two steps were necessary. Firstly, each participant had to bring one or
more items that someone sent him/her and should tell the story of these "mementos"
(Petrelli, Whittaker, & Brockmeier, 2008) in a purge time (Figure 2). Different types of
information related to memory were then identified: the events in motion, text / images with
strong emotional content and other data.

Figure 2: Picture taken during the creativity session
Secondly, pairs of participants were asked to describe a concept from information extracted
with the feasibility and the economic perspective. Types of information and their related
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concepts are presented in Table 1 below and some resulted in scenarios that have been
illustrated (Figure 3).
Three type of memory information to engrave were distinguished. The first was “event in
motions” which mainly defines video recordings. These informations are powerful memories
because they are more ecologic and richer than pictures, sound, taste or other memory
information. The second type is texts and images. They are useful information to store
because they are easier to engrave and lighter to store than videos. Finally, the third kind of
memory information to store is all other data such as here geographic data and tastes, but
they can also be sound, touch or smell information.
Different device was imagined following prospective scenarios using each type of memory
information.
Types of memory information
Events in motion

Scenario - Device concept
Integration of the wafer in the trophy or medal depicting an
athletic feat
Developing a Smartphone app to record and engrave a minute
of a selected time
Selection of photographs in order to retain the most precious

Text / image with a strong
emotional content

Other data

Conservation of messages made in the wedding book by guests
Creating a high-resolution photographic chamber to engrave
only one outstanding image
Engraving geographic data with special importance
Performing a collection of gourmet recipes of excellence

Table 1: Identifying information that may be engraved and their associated concepts.

Figure 3: Scenarios from the creativity session.
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A distinction can be made on the type of content identified and illustrated by these concepts.
The content can be either predetermined by the interest of the moment as in the case of
sporting achievement or it can be selected a posteriori by the user which gives it a special
meaning as in the case of picture selection or video recording. This distinction is particularly
important because it drives the mode of interaction with the engraving of the wafer by the
user, that is to say either a passive interaction (content already selected) or an active
interaction (content selected by the user).
The creativity session ends with the selection of the best scenario/device. Participants were
asked to rate them and to select the more original, the more relevant and their favorite. The
result of this process identifies the concept SOURCE as being the more relevant scenario.

Designing SOURCE
The result of the selection designates the SOURCE concept as the best compromise
between the constraints of economic cost, feasibility and acceptability. However all of these
concepts have similarities with the idea of having a technical device to access information
through the natural light (light concentration with lens) is a will. Moreover, even some
identified concepts requires the creation of a recording interface, all have an engraved wafer
as a result. Finally, because the idea of a jewel was choose as the most plausible solution, a
ring has been chosen to be the means of transmission and display of information.
The concept of a ring named SOURCE, therefore incorporates a synthetic sapphire surface
on which are engraved 100 nano-images. In wearing his/her information permanently its
owner secures the information and it can be accessed at any time. SOURCE is a double
plate and ceramic ring. The exterior platinum ring slides to hide the sapphire containing the
graven images (Figure 4a).

Figure 4: Technical description of the SOURCE concept (a) and its display device (b).
SOURCE comes with a device that allows the owner to view, one by one, the high-definition
nano images which are directly viewable on a glass screen (Figure 4b). Nevertheless this
display solution is constrained by the navigation system of the wafer which could not show all
the information because a large enough screen and a source of extremely bright light are
required. Thus a zoom technique has been devised to facilitate the navigation. SOURCE
gives its owner the ability to secure for hundreds of years a part of life, memories and
identity.

Conclusion
Data preservation, especially when they are private, is a growing issue in current societies
(van den Hoven, Sas, & Whittaker, 2012). SOURCE is a concept that aims to address the
6
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problem of forgetfulness and loss of data. It is the result of three years of collaboration
between the company Arnano, which produces a solution of nano engraving on sapphire
directly from CEA laboratories and IXIADE, an agency of innovation and design. This
collaboration has identified a luxury product application for this nano technology from an end
user focus group and a creativity session to the realization of the SOURCE concept. The end
user focus group with players of luxury and jewelry and the creativity session with a designer
and innovation expert lead to develop applications and innovative concepts for this
technology. These concepts enriched and evidenced by illustrations and usage scenarios
were evaluated by potential users. These tests drove the IXIADE designers to design and
develop the final object: SOURCE. This concept represents a compromise between the
constraints of Arnano’s technology and those of information transmission and visualization.
Regarding the information types, the focus group and the creativity session established the
primacy of the image in the content to be transmitted. The motion picture has so far been
rejected for reasons of material cost. In the current solution, the choice was left to the user to
select his/her content.
It was difficult to achieve a compromise between the “opening” and “closing” of the content. It
is possible that predefined data has more value than the data chosen by the user because of
their uniqueness. Alternative approaches have been suggested: application specific
photograph to fill the wafer, cooperation between the user and an expert in biography, user
Facebook profile - it has the distinction of being enriched by both user and his friends even if
certain information / photograph may not be entirely assumed (Back et al., 2010; Zhao,
Grasmuck, & Martin, 2008).
The biggest challenge of this project is mainly the subjectivity that permeates each designer.
Each individual has a unique relationship with his memories, his own or those of his family.
The project comes to intimacy, and it proved difficult to bring together the views of
participants. The development of this project has led research teams to wonder what it
means for someone to choose his/her memory (Shen, Lesh, & Vernier, 2003). This selection
can it be likened to a mortuary near approach? The psychological aspect is essential to
anticipate the success or failure of the SOURCE concept, which has recently been selected
for the French Design Observer 2014.

References
Back, M. D., Stopfer, J. M., Vazire, S., Gaddis, S., Schmukle, S. C., Egloff, B., & Gosling, S. D. (2010).
Facebook profiles reflect actual personality, not self-idealization. Psychological Science,
21(3), 372-374.
Baddeley, A. D. (1997). Human memory: Theory and practice: Psychology Press.
Berry, E., Kapur, N., Williams, L., Hodges, S., Watson, P., Smyth, G., . . . Wood, K. (2007). The use of a
wearable camera, SenseCam, as a pictorial diary to improve autobiographical memory in a
patient with limbic encephalitis: A preliminary report. Neuropsychological Rehabilitation,
17(4-5), 582-601.
Corkin, S. (2002). What's new with the amnesic patient HM? Nature Reviews Neuroscience, 3(2), 153160.
Goodwin, C. (1987). Forgetfulness as an interactive resource. Social Psychology Quarterly, 115-130.
Kawamura, T., Fukuhara, T., Takeda, H., Kono, Y., & Kidode, M. (2007). Ubiquitous Memories: a
memory externalization system using physical objects. Personal and Ubiquitous Computing,
11(4), 287-298.
Lamming, M., Brown, P., Carter, K., Eldridge, M., Flynn, M., Louie, G., . . . Sellen, A. (1994). The design
of a human memory prosthesis. The Computer Journal, 37(3), 153-163.
Marshall, C. C. (2007). How people manage personal information over a lifetime. Personal
information management, 57-75.
Martinez, C. (2009). Device for recording graphical data on a medium: Google Patents.
7

Design Research Society 2014

Umeå, Sweden

Martinez, C., & Rey, A.-M. (2010). Device and method of marking a set of products (Vol. WO Patent
2,010,081,986).
Newman, W. M., Eldridge, M. A., & Lamming, M. G. (1991). PEPYS: Generating autobiographies by
automatic tracking. Paper presented at the Proceedings of the Second European Conference
on Computer-Supported Cooperative Work ECSCW’91.
Petrelli, D., Van den Hoven, E., & Whittaker, S. (2009). Making history: intentional capture of future
memories. Paper presented at the Proceedings of the SIGCHI conference on Human Factors
in computing systems.
Petrelli, D., Whittaker, S., & Brockmeier, J. (2008). AutoTopography: what can physical mementos tell
us about digital memories? Paper presented at the Proceedings of the SIGCHI Conference on
Human Factors in Computing Systems.
Rey, A.-M., Clerc, J.-F., Soubie, A., & Vandroux, L. (2009). Object provided with a graphics element
transferred onto a support wafer and method of producing such an object (Vol. WO Patent
2,009,092,794).
Rodden, K., & Wood, K. R. (2003). How do people manage their digital photographs? Paper presented
at the Proceedings of the SIGCHI conference on Human factors in computing systems.
Sagan, C., Drake, F., Druyan, A., Ferris, T., Lomberg, J., & Salzman Sagan, L. (1978). Murmurs of earth:
the Voyager interstellar record. Murmurs of earth: the Voyager interstellar record., by Sagan,
C.; Drake, FD; Druyan, A.; Ferris, T.; Lomberg, J.; Salzman Sagan, L.. New York (NY, USA):
Random House, 273 p., 1.
Shen, C., Lesh, N., & Vernier, F. (2003). Personal digital historian: story sharing around the table.
Interactions, 10(2), 15-22.
Stevens, M. M., Abowd, G. D., Truong, K. N., & Vollmer, F. (2003). Getting into the Living Memory
Box: Family archives & holistic design. Personal and Ubiquitous Computing, 7(3-4), 210-216.
Surnic, N., & Rauber, A. (2009). Digital Preservation Time Capsule: A Showcase for Digital
Preservation. Paper presented at the Workshop on Data Analysis WDA’2009.
van den Hoven, E., Sas, C., & Whittaker, S. (2012). Introduction to this special issue on designing for
personal memories: past, present, and future. Human–Computer Interaction, 27(1-2), 1-12.
Wagenaar, W. A. (1986). My memory: A study of autobiographical memory over six years. Cognitive
psychology, 18(2), 225-252.
Zhao, S., Grasmuck, S., & Martin, J. (2008). Identity construction on Facebook: Digital empowerment
in anchored relationships. Computers in human behavior, 24(5), 1816-1836.

8

